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Introduction

In many ways, Michigan is defined by its natural resources. Michigan’s
boundaries, outlined by the Great Lakes, are clearly visible on a road
atlas, world globe, or even satellite photographs of North America.
Few states can boast such a recognizable “thumb print.” Our
abundant resources also define our economic base and recreation
traditions. Early industrial development in the furniture, steel, iron, and
chemical industries relied on abundant supplies of hardwoods, ores,
and mineral salts. Farmers thrive on the state’s fertile soils and
temperate climate. Thanks to the many lakes, streams, forests, dunes,
wetlands, and inviting landscapes, Michigan hosts a booming tourism
industry.

Michigan legislators have long recognized the value of Michigan’s
natural resources and environment. The Legislature plays a critical
role in directing state policies in these areas by enacting legislation
establishing state programs and approving funding. In every 2-year
session of the Legislature, legislative committees actively review
existing programs to manage, protect, and preserve the state’s
resources and environment. Sometimes programs enacted years ago
through legislation need refinement to work effectively in today’s
world. Additionally, new problems are investigated and addressed
through legislative action. Sometimes the solutions are adopted and
new programs are established. Other times, legislators extend the
public discussion to gain a deeper understanding of the problem or
work through complicated solutions.

This Citizen’s Guide has been prepared as an introduction to state
programs that protect, preserve, and manage Michigan’s natural
resources and environment. Sixteen topical areas are discussed in a
format that highlights opportunities for citizen action. References to
important laws and contacts for further information can be found at the
bottom of each two-page section. A list of commonly used acronyms
and a subject index are provided in the closing pages to make it easier
for citizens to actively pursue a topic of interest or find the information
of interest in this document.

Table of Contents

Introduction
Natural Resources
Natural History and Climate / 2
Great Lakes / 4
Inland Lakes and Rivers / 6
Wetlands / 8
Sand Dunes / 10
Agriculture / 12
Forests / 14
Fish and Wildlife / 16
Recreation / 18
Environment
Air Quality / 20
Water Quality / 22
Waste Management / 24
Waste Management Alternatives / 26
Environmental Cleanup / 28
Land Use / 30
Oiland Gas / 32
Glossary of Acronyms
Index

Photo Credits

Prepared by the
Michigan Legislature

Revised March 2001



NATURAL HISTORY AND

Michigan is a geologic basin that began forming over
500 million years ago when large, shallow inland seas 4
covered much of what is now the state of Michigan.
Numerous geologic events that occurred over time shaped
the state’s terrain, deposited mineral resources, and influ-
enced the state’s current climate.

14,000 Years Aga

Glaciers Carve Michigan’s Terrain

During the Ice Age or Pleistocene Period, continental
glaciers repeatedly advanced and retreated over what is
now the Great Lakes region. Advancing glaciers scoured
the earth’s surface, flattening hills and transporting rock

material for hundreds of miles like snow before a plow. Linearly shaped mounds of rock material were left
behind when the glaciers retreated, creating the rolling hills we see across the state today.

Glaciers also helped build and shape the Great Lakes. Prior to the Ice Age, the sites of the present-day
Great Lakes were probably stream valleys. Geologists believe the advancing, massive lobes of glacial ice

Michigan Through Geologic Time

4.5 Billion - 600 million years ago: Folding, faulting, and
mountain building deformation occur forming the igneous
and metamorphic rocks that outcrop in the western Upper
Peninsula. Major iron deposits form.

600 - 280 Million years ago: Marine seas advance and
retreat leaving 14,000 feet of sandstones, limestones,
shales, salts, gypsum, and coal. Major oil and gas
producing formations are deposited, as well as the thick
salt formations below the city of Detroit. Colonial corals
grow in the warm shallow seas and become Petoskey
stones when fossilized and broken up. When the seas
retreated, large continental coal deposits formed.

280 - 2 Million years ago: Little is known about this part
of Michigan's geologic history because most of these
rocks eroded. However, some Jurassic “Red Beds” are
found and consist of iron-rich sandstones, shales, and
clays.

2 Million - 500,000 years ago: Worldwide temperatures
drop and glaciers advance and retreat at least four (and
possibly six) times over Michigan depositing till and
outwash, and carving and shaping the basins of the Great
Lakes. During the glaciation, several thousand feet of ice
covered Michigan.

10,000 years ago: Michigan is free of glacial ice.

followed these stream valleys, scraping and scour-
ing deep depressions. When global temperatures
rose, causing the ice to melt, the glaciers retreated.
Scientists believe that the cyclic pattern of cooling
and warming or advancing and retreating glaciers
occurred at least four times during Michigan’s
recent geologic history. Each time, the advancing
glaciers carved deeper and wider basins. When the
last glacial ice retreated about 10,000 years ago,
the lakes were even larger than those we see today.
The height and breadth of the ancient lakeshores
can be seen in the form of beach ridges and eroded
bluffs located high above the present-day Great
Lakes shorelines.

Mineral Riches Left Behind

Michigan’s geologic diversity produced a wide
variety of mineral resources. Copper was deposited
in two forms: metallic or “native” copper ore and
nonmetallic copper mineral ore called chalcocite.
Michigan’s native copper deposits were unsur-
passed by any other in the world. More native
copper ore was mined in Michigan’s Keweenaw
Peninsula from 1845 to 1887 than any other place
in North America. As native copper ores were
depleted, large reserves of chalcocite were mined
near White Pine in the Upper Peninsula’s Onton-
agon County. However, the economics of mining
chalcocite resulted in the closure of Michigan’s last
copper mine in 1995.
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Michigan’s Lake Superior region yielded large amounts of iron ore. As with chalcocite, near-surface
deposits of iron ore have been depleted, leaving more costly subsurface mining as the only alternative. Today,
only one company extracts iron ore from two subsurface mines in the Upper Peninsula.

Sand and gravel formations are found in varying thicknesses across much of the Michigan Basin. Perhaps
the most noteworthy deposits are the large accumulations of windblown sand, or sand dunes, that are found in
western Michigan. In addition to its recreational value, sand is also used for construction and industrial

purposes (See Sand Dunes, page 10).

One of the world’s largest salt accumulations occurs in Michigan. The thickest salt bed, known as the
Salina Formation, underlies most of Michigan’s Lower Peninsula. At its thickest point, the bed is 3,100 feet
from top to bottom. Michigan ranked first or second in the nation in salt production from 1880 to 1926. The

mine below the city of Detroit produced rock
salt from 1910 to 1983. After a 15-year recess,
the Detroit mine reopened in 1998.

Oil and gas are produced from fields
scattered across 63 counties in the Lower
Peninsula. About 48,390 oil and gas wells
were drilled in Michigan between 1925 and
1999. Of these wells, 30% produced oil, 21%
produced gas, and the remainder were dry.
The state is a net importer of oil and gas.
Exploration has boosted our natural gas self-
sufficiency from producing 2% of what we
consumed in 1970 to 25% in 1999 (See Oil
and Gas, page 32).

Temperate Climate

Michigan owes its temperate climate to
the surrounding Great Lakes. Lake water
temperatures respond slowly to atmospheric
temperature changes, and this slows the onset
of winter and summer. Average temperatures
in January range from 13°F to 25°F. Average
temperatures in July range from 63°F to 73°F.
Average annual rainfall and snowfall total 31
inches, but can reach upwards of 180 inches
in the Upper Peninsula.

The Great Lakes influence on weather
moderates extreme temperatures and adds
moisture to the air. These conditions are a
boon to farmers, slowing growth until the
threat of frost is over and extending the grow-
ing season into the fall. Heavy “lake effect”
snows are also a boon to winter enthusiasts
and the snow-dependent tourism industry
around the state.

Contacts

What Citizens Can Do
In addition to Tahquamenon Falls State Park, Pictured

Rocks National Lakeshore, and Sleeping Bear Dunes
National Lakeshore, there are many other wonderful places
to see Michigan’s Geology:

Big Springs (KITCH-ITI-KIPI), Manistique—At Michigan’s
largest spring, 200 feet across and 40 feet deep, over
10,000 gallons a minute gush from fissures in the
underlying limestone. Visitors take a self-operated
observation raft to vantage points overlooking underwater
features and ever-changing sand shapes.

Canyon Falls, Lanse—A scenic trail along the Sturgeon
River winds past a series of rapids and small waterfalls
before you reach Canyon Falls,“Grand Canyon of the U.P.”

Keweenaw National Historic Park, Calumet—This park
commemorates the heritage of copper mining on the
Keweenaw Peninsula: its mines, machinery, and people.

The Ledges in Grand Ledge & Fitzgerald Park, Grand
Ledge—These 300 million-year-old majestic rock
formations rise 60 feet from the shore of the Grand River
and provide a glimpse into how the earth was formed.

Arch Rock, Skull Cave and Sugarloaf Stack, Mackinac
Island—These rock outcrops illustrate the wave erosion
features along uplifted glacial lakeshores.

Gerald E. Eddy Geology Center, Chelsea—The Eddy
Geology Center presents demonstrations, lectures, and
workshops on lapidary skills like polishing Petoskey stones
and making a gem tree.

DEQ, Geological Survey Division, Topo Maps and Publications, (517) 334-6943, www.deq.state.mi.us/gsd/

Travel Michigan, (888) 784-7328, www.michigan.org

State Climatologist, MSU, (517) 355-0231
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GREAT LAKES

The Great Lakes are the largest surface
freshwater system in the world. The five Great
Lakes and their connecting waters hold 6
quadrillion gallons of water, enough to cover
the entire United States with water over 7 feet
deep. This water represents 90% of the United
States surface freshwater supply. The Great
Lakes basin (the surface area of the Great Lakes
and the land draining into the Lakes) covers
more than 295,000 square miles and is home to
over 33 million people in the United States and
Canada.

Michigan and the Great Lakes

The Great Lakes affect all aspects of life in

Michigan. Four of the five Great Lakes border on Michigan. Over 40% of the Great Lakes are under
Michigan’s jurisdiction, and nearly every drop of water that rains or snows on Michigan’s lands eventually
flows into the Great Lakes. The Great Lakes keep temperatures moderate and influence rainfall and snowfall
throughout the state (See Natural History and Climate, page 3). They provide drinking water for Michigan
citizens and water for irrigating Michigan farms. Great Lakes shipping brings in raw products like iron ore and
coal that support Michigan’s automobile and power industry. Michigan’s Great Lakes shoreline, including long
expanses of beaches and dunes, provide recreational opportunities for boating, fishing, and vacationing
(See Recreation, page 18).

Great Lakes Issues

The Great Lakes are a vast resource, but they are not inexhaustible, controllable, or impervious to harm.
Proposals to divert or remove large quantities of Great Lakes water for use outside of the Great Lakes region
have been a consistent cause

for concern. The dramatic

Water Levels natural changes in water

Great Lakes water levels rise and fall during the year and over the course of levels from year to year and
decades under the influence of natural weather events and climate cycles. Water their impact on Michigan
levels may differ by as much as 1.5 feet from summer to winter and as much as residents are a periodic
5 feet over the course of decades. The most important factors influencing these problem. Pollution has con-
fluctuations are rain, snow, and evaporation from the Lakes, not water diversions or taminated many areas and
water level control structures. Various control structures partially regulate the levels limited recreational oppor-
of Lake Superior, Lake Michigan, Lake Huron, and Lake Ontario. Extreme high tunities. Fish consumption
water levels cause coastal flooding and shoreline erosion. Extreme low water levels advisories to protect the
make boat launching and navigating difficult in shallow areas, and make commercial health of Michigan citi-
shippers carry less cargo to avoid going aground. However, the cycle of high and zens are in place for certain
low water levels is essential for maintaining Great Lakes wetlands and the diversity fish caught in the Great
of wetland plants and animals. To help Michigan citizens, the Michigan Legislature Lakes because of unsafe
has passed laws to help prevent construction in high risk flood and erosion areas as levels of persistent toxic
well as to provide temporary low interest loans to cover dredging costs. More contaminants like PCBs.
information on Great Lakes water levels may be found on the U.S. Army Corps of Great Lakes fisheries have
Engineers’ website at huron.Ire.usace.army.mil/levels/hmpglv.html. been decimated over the

last 50 years by the

Laws Part 323 (Shorelands Protection and Management) of NREPA (MCL 324.32301 - .32315); Part 325 (Great Lakes
Submerged Lands) of NREPA (MCL 324.32501 - .32513); Part 327 (Great Lakes Preservation) of NREPA
(MCL 324.32701 - .32714); Section 10 of the federal Rivers and Harbors Act (33 USC 403); Federal Water
Resources Development Act (42 USC 1962d-20)



sea lamprey, an exotic species. The continued introduction of exotic species threatens native plants and animals
and the stability of the Great Lakes environment.

Managing the Lakes

Actions at the state and federal levels help address many Great Lakes issues. To limit Great Lakes diversions,
a number of agreements and laws require the consultation and approval of all states and Canadian provinces in
the Great Lakes region before water can be diverted from the Great Lakes basin. Since the late 1980s, the
Michigan Legislature has forbidden the diversion of Michigan’s Great Lakes water out of the Great Lakes
basin. To help protect the Great Lakes shoreline for residents and other users, state and federal permits are
required before shoreline structures like docks and bulkheads (seawalls) can be built in Great Lakes waters.
Activities and development on adjacent land areas are restricted in critical sand dunes, environmental areas,
coastal wetlands, and high risk erosion and flood areas (See Sand Dunes, page 10). In addition to statewide and
nationwide water quality laws, the United States and Canada have specifically agreed to address in a coordinated
manner water quality problems in the Great Lakes (See Water Quality, page 22). Areas of Concern (AOCs),
including 14 in Michigan, have been identified for immediate cleanup. To help fisheries, the national, state, and
provincial governments carry out a sea lamprey control program and stock the Great Lakes and its tributaries with
sport fish (See Fish and Wildlife, page 16).

What Citizens Can Do

Exotic Species - Zebra Mussels:

* Inspect and remove plants and animals
from boats, trailers, trucks, and other
equipment before leaving a lake or river.

+ Drain water from boat equipment at the
ramp or access before leaving a lake or
river.

+ Wash boats and equipment with hot
water and dry for at least three days
before launching in another lake or river
location.

Water Levels:

* Apply early for dredging permits during
periods of low water levels.

* Install shoreline protection structures to
protect homes and businesses from high
water levels after obtaining necessary
state and federal permits.

+ Build shoreline homes, businesses, and
structures like docks with extreme high
and low water levels in mind.

Exotic Species — Zebra Mussels

The zebra mussel is a small freshwater animal like a
clam that is native to Europe. Zebra mussels were most
likely introduced accidentally to the Great Lakes in the
mid-1980s in ballast water dumped by ocean-going
ships. Since that time, zebra mussels have spread to all
of the Great Lakes and at least 119 of Michigan’s inland
lakes. Zebra mussels grow in large bunches that attach
to hard surfaces. They can clog water intake pipes at
power plants and drinking water facilities, and may also
lead to decreased native fish populations and increased
aquatic weed growth. Damage from zebra mussels has
been estimated to be as high as $100 million per year.
However, zebra mussels may have helped clean the
Great Lakes by filtering pollutants out of the water. The
state of Michigan and other organizations are working to
educate boaters and other water users on methods to
prevent the spread of zebra mussels and other exotic
species. In addition, the federal government now has
regulations to prevent future introductions of exotic
species from ocean-going ships. More information on
zebra mussels and exotic species may be found on the
Michigan SeaGrant's Zebra Mussel/Aquatic Nuisance
Species Office website at www.msue.msu.edu/
seagrant/sgezmans.html or by calling (517) 353-9748.

Contacts DEQ, Office of the Great Lakes, (517) 335-4056, www.deq.state.mi.us/ogl

DEQ, Land and Water Management Division, (517) 373-1170, www.deq.state.mi.us/lwm
U.S. Army Corps of Engineers, (313) 226-2218, www.lre.usace.army.mil/functions/rf/dtwhome.html
Great Lakes Information Network, www.great-lakes.net
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INLAND LAKES AND RIV

Michigan has over 35,000 inland lakes and ponds,
which collectively have an area of nearly 1,400 square
miles. In addition, the state has more than 49,000
miles of rivers and streams. Together with the Great
Lakes and groundwater aquifers, Michigan’s inland
lakes and rivers provide abundant, clean fresh water
for agricultural, industrial, recreational, and domestic
use. At the same time, they provide habitat for sport
and commercial fish, waterfowl, and other wildlife.

Inland Lake and River Issues

The many uses of inland lakes and rivers can impact
each other and, unchecked, can lead to degradation of

these valuable water resources. Certain types of structures or developments on inland lakes and rivers, such as
boat docks, marinas, dams, and dredged boat channels, may increase the value of these resources to

Watersheds and Watershed Management

A watershed is the land area that drains into a specific

lake, river, or other surface water body. Watersheds come

in many sizes. For example, the Grand River watershed

Laws

may be broken up into smaller watersheds associated with
its tributaries like the Red Cedar and Rogue River. In turn,
the Grand River watershed is part of the much larger Lake
Michigan watershed. Activities throughout the watershed
can affect the water quality of a lake or river (See Water
Quality, page 22). Therefore, watersheds are the preferred
regional area for planning and coordinating efforts to
improve water quality. Government agencies, businesses,
citizens and other groups consider the watershed
impacting a lake or river and prioritize pollution control
efforts based on this watershed. Efforts begin with the
development of a watershed management plan that identi-
fies problems and solutions for a watershed and its major
lake or river. The plan is the blueprint for future actions to
protect and rehabilitate lakes and rivers. Federal and state
grants to develop watershed management plans and
implement provisions of the plan are available. In addition,
the Michigan Legislature has authorized the formation of
watershed councils to promote cooperation among local
governments in a watershed. More information on
watersheds and watershed management can be found on
the DEQ’s Michigan Watershed homepage at
www.deq.state.mi.us/swa/watershd/ or the U.S. EPA's
website at www.epa.gov/owow/watershed/.

homeowners, recreational users, industry, and
society. However, poorly designed projects or
sloppy construction practices can degrade inland
lake or river water quality for fish and wildlife.
For example, construction projects can dislodge
soil and sediments that cloud the water and
bury fish breeding habitat.

Water quality may be degraded when pol-
lutants flow into inland lakes and rivers from
pipes, rain, snow, and surface runoff. Toxic
mercury can accumulate in wildlife and lead
to official warnings on eating too much fish.
Excess plant nutrients like phosphorus can
contribute to the growth of nuisance aquatic
plants and algae that make the water unplea-
sant for swimming and clog boat propellers.
Often these nuisance plants are exotic, non-
native species like the Eurasian watermilfoil.
Exotic plants and animals in general can harm
native fish and wildlife and decrease their pop-
ulations.

Protecting Inland Lakes and Rivers

The Michigan Legislature has addressed
many of these issues over the years. To pre-
vent damage caused by careless construction,
the Michigan Legislature established a permit-
ting program. Anyone who wishes to dredge,
fill, divert water, or build a structure in the flood-
plain of a river or the bottom land of an inland
lake or river must first obtain a state permit.
The bottomland includes all lands below the

Part 87 (Groundwater and Freshwater Protection) of NREPA (MCL 324.8701 - .8717); Part 301 (Inland Lakes and

Streams) of NREPA (MCL 324.30101 - .30113); Part 305 (Natural Rivers) of NREPA (MCL 324.30501 - .30515);
Part 307 (Inland Lake Levels) of NREPA (MCL 324.30701 - .30723); Part 309 (Inland Lake Improvements) of
NREPA (MCL 324.30901 - .30928); Part 311 (Local River Management) of NREPA (MCL 324.31101 - .31119)



ordinary high water mark of the water body. Since the water’s edge may be below the ordinary high water
mark at certain times as during a drought, what could appear to be dry land may actually be regulated under
the law. Permits are also required before applying pesticides for aquatic weed control.

Inland lake and river water quality is protected under numerous state and federal laws (See Water Quality,
page 22). In addition, the state of Michigan promotes the development of watershed management plans to
coordinate federal, state, and local water quality efforts. The state may also designate outstanding river and
river segments as natural river areas and provide them with special protection to preserve and enhance their
recreational and environmental value.

To protect natural resources and property values, the Michigan Legislature allows local groups to help
themselves. Lakeshore residents can form lake boards to oversee and raise funds for inland lake improvements
like dredging and aquatic weed control. Lakeshore residents may also petition for counties to maintain lake
water at normal levels. To support these efforts to protect inland lakes and rivers, the state of Michigan has
monitored water quality in large public lakes and helps
coordinate a volunteer monitoring program for other
lakes. Monitoring occurs periodically and measures the Groundwater
plant nutrient levels in these lakes. In addition, toxic Groundwater is water that flows very slowly
contaminants are measured in fish from eight Michigan underground to and from lakes, rivers, springs, and
lakes. In recent years, the Michigan Legislature has wells. About 95% of the freshwater supply in the
required the development of a more comprehensive  United States is groundwater. Groundwater
monitoring plan. originates when rain and snow falls on the land

and soaks into the ground. This water moves
downward through spaces between soil particles
and porous rock. Beginning at a certain depth
known as the water table, these spaces become
filled entirely with groundwater. Abundant
groundwater capable of supporting wells for
drinking water and other uses is found in geologic
formations called aquifers. Over 40% of Michigan
What Citizens Can Do citizens use groundwater as their main source of
drinking water. Nearly 40% of Michigan farmers
use it for crop irrigation and livestock. Many
industries use groundwater for food processing,
manufacturing, and other industrial purposes.
When groundwater is depleted, wells can stop

« Check with the DEQ to determine if a permit is
necessary before planning and constructing
structures adjacent to a lake or river, or
undertaking chemical control of aquatic weeds.

* Be aware of fish consumption advisories for producing water and run dry. Chemical pollutants
Michigan’s inland lakes and rivers. Check for also can be washed down wells or seep down with
advisories on the DCH website at rain, and contaminate groundwater. The Michigan
www.mdch.state.mi.us/pha/fish. Legislature has passed a number of laws to protect

» Get involved with local lake, river, or watershed groundwater from activities that have the potential
groups that help preserve these water to degrade its quality, such as the use of unlined
reSOUIces. municipal sewage lagoons or the application of

_ . _ - _ fertilizers and pesticides to farmland (See

+ Avoid dumping aquarium water or live fish bait Agriculture, page 13). More information on
in inland lakes or rivers to help limit the spread groundwater can be found at the Groundwater
of exotic species. Foundation website at www.groundwater.org.

Contacts DEQ, Land and Water Management Division, (517) 373-1170, www.deq.state.mi.us/lwm
MDA, Environmental Stewardship Division, Groundwater Stewardship Program, (517) 335-6529,
www.mda.state.mi.us/environm/groundwater
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WETLANDS

Wetlands are areas where soil is wet or saturated with water for at least part of the year. These wet
conditions create soils typical of wetlands and support specialized plants that thrive in water or wet conditions.
All wetlands share these characteristics but may appear very different. Historically, wetlands were filled or
drained to provide land for farming and development and to eliminate mosquito-breeding areas. Government
incentives were common for these actions. Today, wetlands have been recognized to provide important public
services such as flood control and water purification. Throughout the 1990s, the national policy goal has been
“no net loss” in wetland acreage throughout the nation.

Wetland Values

Wetlands are valuable resources that may perform
a number of functions that benefit individuals and
society. Wetlands may:

« Filter soil particles and other pollutants from the
waters that flow through them and help maintain
water quality for swimming, fishing, and drinking.

* Protect shorelines and lakeshore homes and busi-
nesses from erosion caused by storms and waves.
* Prevent flash flooding by acting like sponges and

temporarily absorbing water during rainstorms before
it reaches lakes and rivers.

» Support recreational activities and game species like fish, deer, ducks, and geese as well as other types of
wildlife, including rare and endangered plants and animals.

Not all wetlands provide these benefits and not all wetlands provide these benefits at the same level but all
wetlands perform some valuable role. However, wetlands may also provide homes for mosquitoes and other
pests that may spread malaria, encephalitis, and other diseases.

Impacts on Wetlands
Michigan Wetlands

Bogs and Fens are wetlands found in northern

The most serious threat to wetlands continues to be
draining and filling to create dry areas for agriculture

areas that accumulate peat, a spongy soil made and urban development. About 50% of the wetlands
up primarily of partially decomposed plants. that were present when the first European settlers arrived
Carnivorous plants like pitcher plants and sundews  in Michigan are now farm fields, shopping malls, and
are found in bogs and fens. other types of development. In addition to develop-

Marshes are wetlands where the ground is ment, wetlands may be harmed by less obvious threats.
covered with water for large portions of the year Too much pollution flowing into wetlands from nearby
and populated by soft-stemmed plants that rise activities may overload their capacity to filter pollutants.
above the water surface, such as cattails. Floating ~ Wildlife habitat in particular may be impacted by the
plants, such as water lilies, and completely heavy flow of pollutants into a wetland. Exotic (non-

native) plants or animals can crowd out native plants
and harm animals dependent on those plants. Finally,

; wetland management to enhance one wetland value
trees or ShrL_ij' Red maple, northern V.Vhlte. Cejdar’ may have adverse impacts on other values. For example,
and black willow are commonly found in Michigan wetlands may be managed to create more open water

swamps. for ducks at the expense of fish habitat.

submerged plants are also found in marshes.
Swamps are wetlands that are covered by

Laws Part 303 (Wetland Protection) of NREPA (MCL 324.30301 - .30323), (“Goemaere-Anderson Wetland Protection Act”)
Section 404 of the federal Clean Water Act (33 USC 1344)



Managing Activities in Wetlands

Draining and filling of wetlands is regulated at the
federal and state levels. In 1979, the Michigan Legis-
lature established requirements that a person planning to
drain, fill, or carry out any use or development activity
in wetlands must first obtain a state permit. For
wetlands on the Great Lakes coastline and along por-
tions of certain large rivers, a person must also obtain
a federal permit. Finally, local communities are autho-
rized to adopt wetland ordinances that may or may not
include local permitting requirements.

Permits ensure review of proposed activities in
wetlands, not necessarily the prohibition of these
activities. Activities may still be carried out in a wet-
land if approved by the permit, but the approval may
require changes to the proposed project to limit impacts
on the wetland or to compensate for any impacts.
Furthermore, certain activities including recreation,
construction of a farm or forestry road, or activities in
smaller wetlands may not need a state permit. How-
ever, failure to obtain a necessary permit is a violation
of state and federal wetland laws and is punishable by
fines. Local governments also enforce their wetland
ordinances.

Exotic Species - Purple Loosestrife

Purple loosestrife is an exotic wetland plant
native to Europe and Asia. It was most likely
introduced to the United States in ships’ ballast
water over 150 years ago. Purple loosestrife’s
colorful flowers, hardy nature, and abundant
nectar have made it popular with some gardeners
and beekeepers. However, it is a serious problem
in wetlands where it grows densely and crowds out
native plants. Wetlands that have been invaded by
purple loosestrife may lack the high quality food,
breeding, and nesting sites provided by native
plants and required by fish and wildlife. In 1997,
the Michigan Legislature banned the sale of
certain varieties of purple loosestrife. In addition,
the DNR attempts to control its spread in game
and wildlife areas. Citizens can also help control
the spread of this harmful plant by learning to
recognize it and removing it where it grows. More
information on purple loosestrife may be found
at the Purple Loosestrife Project website at
www.msue.msu.edu/seagrant/pp/ or by calling
(517) 353-9568.

What Citizens Can Do

+ Contact the DEQ before planning any construction in a suspected wetland.

+ Establish and maintain a buffer of natural vegetation around a wetland.

+ Avoid activities that may disturb a wetland, for example, mowing.

+ Install fencing to prevent trampling by people and livestock.

+ Restore wetlands on old farm fields.

« Sell or donate the development portion of your property rights for a wetland to a conservation organization.

« Control exotic or nuisance species like purple loosestrife.

A number of state, federal, and private programs exist to provide financial assistance for these efforts.

Contacts

DEQ, Land and Water Management Division, (517) 373-1170, www.deq.state.mi.us/lwm/grt_lakes/wetlands/

wetlands.html; U.S. Army Corps of Engineers - Detroit District, (313) 226-2218, www.lre.usace.army.mil/
functions/rf/dtwhome.html; U.S. EPA, Wetland Division, Wetland Hotline, (800) 832-7828, www.epa.gov/

owow/wetlands/
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Sand dunes are ridges or hills of loose sand piled
up by the wind. Dunes are among the youngest natural
land formations in Michigan. Most Michigan dunes
are located along the shores of Lake Michigan and are
only 3,000 to 4,000 years old. However, much of the
sand that created the dunes was deposited hundreds of
thousands of years ago when glaciers covered the
state. The last of these great “ice sheets” covering the
Midwest began to melt and retreat about 14,000 years
ago. As the glacier melted, millions of tons of rock
debris (including boulders, cobbles, sand, silt, and mud) were left behind. Gradually, wind and wave action
sorted the debris, and piled up the sand grains along the shorelines, creating the dunes we see today along Lake
Michigan.

Although there are dunes along the Lake Superior shoreline, Lake Michigan houses the largest
concentration of freshwater sand dunes in the world. Michigan’s largest dunes reach 250 feet in height and up
to 1 mile in width. Michigan designated 200,000 acres of sand dune areas along the Great Lakes shorelines for
regulation and protection.

Habitat, Housing, and Recreation

The dunes support plant and animal life that cannot be found elsewhere. The Piping Plover, a federally
endangered bird nests along Michigan’s sand dune shorelines. In addition, a number of threatened plant species
can be found in the dunes, including: Houghton’s Goldenrod, Pitcher’s Thistle, and the Dwarf Lake Iris
(Michigan’s state wildflower). Dunes also moderate winds and weather from the lakes, protecting coastal
marshes and their inhabitants.

Lakeside sand dunes are popular sites for residential developments. Many people have built year-round and
vacation homes along much of the Lake Michigan shore. However, residential development has not been
without costs. Sand dunes readily change shape as the wind and waves shift loose sand grains, creating
potentially unstable dune areas. Homes and other structures have been damaged or destroyed by fluctuating
lake levels and shifting sands. The problem is made worse during home construction or remodeling when
vegetation that grows on and stabilizes the dunes is removed. Removing the dune vegetation exposes the sand
to the forces of the wind and rain.

Sand dunes also provide a unique recreational environment. People of all ages visit Michigan dunes to soak
up sun, enjoy swimming or wading, ride ORVs, or simply walk across the miles of sand bordering the shore-
line. The popularity of sand dunes is evident from the large number of visitors to Michigan’s coastal treasures,
such as Sleeping Bear Dunes. Of Michigan’s 99 state parks, 18 contain sand dunes, including P. J. Hoffmaster
State Park which boasts 2/ miles of sandy shoreline with towering sand dunes and a stairway leading to the top
of a high dune overlook. The Gillette Sand Dune Visitor Center, located at the park, offers programs, exhibits,
and hands-on displays that tell the story of Michigan’s sand dunes. Silver Lake State Park is the only state park
with sand dunes open to ORVs. The 450-acre vehicle scramble area is separate from the pedestrian area, allowing
foot traffic on the dunes as well.

Sand Dune Mining

Sand from dunes has unique characteristics which makes it economically valuable. Coastal dune sand is
noted for its purity, uniform grain size, and ease of extraction. Thus, mining dune sand is a profitable business
in Michigan. Dune sand is used by the foundry industry for producing molds and cores and the construction
industry for fill. Glass is manufactured from high quality dune sand, as is certain types of sandpaper.

Laws Part 353 (Sand Dune Protection and Management) of NREPA (MCL 324.35301 - .35326)
Part 637 (Sand Dune Mining) of NREPA (MCL 324.63701 - .63714)



Sand dune mining has been regulated in Michigan
since 1976. Sand from Designated Sand Dune Areas
(created in rules) can be mined if an operator obtains
a permit from the DEQ. To obtain a permit, the sand
dune mining operator must submit an environmental
impact statement, a 15-year mining plan, a reclamation
plan, and a bond of $2,000 per acre of disturbance.
The operator must also forecast the future mining loca-
tions, acreage of sand dune areas, and amount of sand
proposed for future mining efforts. A sand dune mine
operator is limited to a total of 30 acres of disturbance
at any one time.

Even though sand from dunes has unique economic
characteristics and is easily extracted, sand dune mining
has steadily decreased over the last few years due to
industrial reuse of sands, competition from inland
sources, and the development of more heat-resistant
materials, such as ceramics. In 1976, about 3.6 million
tons of sand were mined from dunes. By comparison,
just over 2.5 million tons of sand were mined from
dunes in 1998.

Critical Dune Areas

Critical dune areas are dunes that have been
determined to be unique, irreplaceable, and fragile
resources. They encompass both open, unvegetated
dunes as well as highly vegetated and wooded dune
regions. The Michigan Legislature required that all

Inland Sand and Gravel Mining

As glaciers melted, sand and gravel was
deposited all across Michigan. Inland sand and
gravel deposits are not as well sorted as dune
sand, but are also a good source of construction,
foundry, and landscaping materials. Michigan
boasts inland sand and gravel mining in almost
every county of the state.

Michigan does not specifically regulate sand
and gravel mining except when the sand is mined
from a sand dune. However, certain inland sand
and gravel mining practices or mine locations may
impact other natural resources which are
regulated under state statute and rule. A mine
owner or operator may be required to obtain a
permit from the DEQ if the inland mining
operation: creates a water; impacts a wetland;
discharges waste to groundwater or surface water,
or generates large amounts of fugitive dust.

Thus, the state may regulate certain activities
that are associated with inland sand and gravel
mining, even though there is no requirement for a
state permit to mine sand or gravel outside of
regulated dune areas.

critical dunes areas be mapped by the DEQ. A total of 71,189 acres have been designated as critical dune areas
and are protected under statute due to their significant recreational, economic, scientific, geological, scenic,

What Citizens Can Do

+ Understand permit requirements for building in
dune areas. Know where to obtain permit
information if an application becomes necessary.

+ Educate local governments to the public,
recreational, and environmental benefits of sand
dunes.

+ Follow the “no impact” theory when recreating on
the dunes. Protect dune grasses and avoid areas
where birds may nest.

+ Enjoy the Michigan sand dunes. Check out the
DNR website for state parks featuring sand dunes.

Contacts

and other benefits to the people of this state. When
a person wishes to alter the physical characteristics
or contour of a critical dune area due to silviculture,
recreation, or construction, he or she must obtain a
use permit from the DEQ or the local unit of govern-
ment if a local zoning ordinance has been adopted.
However, certain activities are prohibited in critical
dune areas, including hydrocarbon and brine
surface drilling operations or production facilities.
In general, sand dune mining is prohibited in critical
dune areas unless the mine operator is renewing or
amending an existing mine permit issued before
July 5, 1989.

For a mining permit: DEQ, Geological Survey Division, (517) 334-6907, www.deq.state.mi.us/gsd

For information on critical dunes: DEQ, Land and Water Management Division, (517) 335-3458,

www.deq.state.mi.us/lwm

For state parks information: DNR, Parks and Recreation Division, (517) 373-9900, www.dnr.state.mi.us
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AGRIGULTURE

Agricultural land remains one of Michigan’s most
valuable natural resources. Agriculture is Michigan’s
second leading industry, contributing about $35
billion to the state’s economy annually. Cash receipts
from the sale of crops and livestock were $3.5 billion
in 1998, 22nd in the nation. Michigan’s 52,000 farms
encompass approximately 10.4 million acres or
almost 30% of Michigan’s land area. Crops were
harvested from almost 7 million acres of this land.

Agricultural Production

More than 100 commercial crops are produced in e
Michigan which is second only to California in crop | Wia¥ U
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variety. Nationwide, Michigan ranked among the top
producers of more than a dozen different types of crops in 1998. These crops include dry beans, blueberries,
tart cherries, Niagara grapes, potted geraniums, and hanging flower baskets. However, Michigan’s most
valuable crops are corn and soybeans. They accounted for 34% of Michigan’s crop values or about $730
million.

The livestock industry is essential to Michigan agriculture, accounting for almost 40% of the total 1998
cash receipts from farming. Milk production is Michigan’s single largest agricultural product based on cash
receipts. In 1998, Michigan’s 300,000 dairy cows produced 5.4 billion pounds of milk with sales of $815
million.

Farmland Preservation

Despite the importance of agriculture to Michigan’s economy, the number of farms and the amount of
farmland in the state is declining. Farmland in Michigan and nationwide is slowly being converted to other
land uses. Between 1982 and 1992, 854,000 acres of Michigan farmland were converted, primarily to
residential development. Once a farm is developed with homes or businesses, that land is lost for any future
food production and wildlife habitat. The reason for these farmland losses is a complicated combination of
economic, political, and social forces that have resulted in poor farm profitability (See Land Use, page 30).

Over the years, the Michigan
Legislature has instituted pro-
grams to help lighten the financial
burden on farmers. The Legisla-

The Drain Code
The Michigan Drain Code regulates the construction, maintenance,

Laws

and improvement of drains. These regulations include agricultural drains
that make farming possible in many wet reg